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Abstract: Much investigative work has been conducted on cone penetration tests on flat ground;
however, research on cone penetration tests on slopping ground is scarce. Two-dimensional dis-
crete element method simulation of cone penetration tests on sloping ground were performed, in
which the tip resistance and micro-macro mechanical behavior of the cut slope was studied. The
experimental results showed that the peak value of the normalized tip resistance does not increase
when the slope angle is below a specific value, but increases when the slope angle is high. Never-
theless, the residual value decreases slightly with the increase of slope angle, indicating that the
boundary of cut slope greatly affects the regolith, not the subsoil. As penetration proceeds, the
deformation of the soil at the two sides of the cone is asymmetric with dilation on the upslope and
compression on the downslope. This asymmetry increases with the slope angle. As the cone pen-
etrates into the regolith, the force chains at different sides of the cone are asymmetric with higher
stress on the upslope. However, as the penetration proceeds into the subsoil, the force chains
tend to be symmetric. The critical depth of penetration symmetry increases with slope angle

forming a linear relationship.
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Fig.1 Particle size distribution
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Fig. 3 The process of slope cutting
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Fig. 4 Simulation of slope using DEM
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Fig.5 Relationship between normalized cone

tip resistance and penetration depth
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Fig. 6 Ground grid deformation
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Fig. 7 Particle contact force chains of the ground
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